APYES OLAYVOONS
LUK TLOGLKOV AOLUMOECEMY

Youroatakov EAévn
Av. KaOnynrpwe HaBoroyiog Aowpaéemv




XYXTHMATIKEX MYKHTIAXEIX
2YNHOEIX TAGOI'ONOI MYKHTEX I

Zyopopvknteg Ypopvknteg

» Candida albicans » Aspergillus sp.

» Cryptococcus neoformans «/ygomycetes
*Fusarium

*Scedosporium

Evonuikot oipop@or
» Histoplasma capsulatum

» Coccidioides immitis
* Blastomyces dermatitidis
» Paracoccidioides sp.



IIpoownOeoikol TapayovteS Yo omONTIKN poknticon
Dimopoulos G, Vincent JL, 2002
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Iotl vTapyer pIKP TPO000S GTI| OLAY VMO
YVOTNUOTIKOV HOKNTLAGEMV?

[ Xnueio Kol GLUTTOUATO

[ AmOntikn vocog dOGKOAN SLaKpiveTal OO

[ Ta Khaooikd dSebéoiua TeoT
OeticomolovvTal 0Py Kot yopaktnpiloviot
oo

[ Advvapia devépyetagc snauﬁonuc
OOy VOO TIKOV




Epyaotnplokn owdyvoon

ALEGT UIKPOGKOTNON
KoaAAiepyeio

Opoloyikd tests

Aepuotika tests

PCR & dAAec poprokég pEbooot



Teot atpatog Yo ac0evelc pe ev tm Pader
KOl GUOTNUOTIKES HUKNTUOKES AOLUMEELS

Ta te0T alpatog 0gv etvat YPNOILES Y10 TNV
OLAYyV®WGOT) EMITOANC AOIUDOEEWMV. XE DTOOOPLES KOl
GUGTNUOTIKEC LWVKNTIAGELC OLAPOPA. TEGT ELVOL
emBonOnTiKd.

Kormépyereg

AvTioOnoto (1I6TOTAACU®OGT,
KOKK1010100 LOKM®G))

AVTLYOVO (KPLTTTOKOKKM®GT), OCTEPYIAAMOT,
KOVTIVTIOGT), I0TOTAAGLLOGT).



2VGTNUOTIKES LUK TLAGELS
KALVIKO OELY 0

[Toov e ENY

Bluoyia ¢ Alpoa

BAL * AmOieon M swabs amod
Ovpa T1IC PAGPEC

[Ttoela

ATOGTEPOUEVOC GUAAEKTNG Y10l
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2VAA0YT] VAIKOV, HETUPOP( KL ETECEPYUOLOL

* Enapkéc viko (> 2 ml floAoyikod vypov ) amocTéEALETOL
GTO £PYOCTNPL0.

AVETOPKEC VAIKO UTOPEL VO 00T YNGEL GE YEVOMC APV TIKO
OTOTELEGLLOL.

e Y€ VEKPOTIKN EGYAPO, AP VAMKOV KAT® 0T0 T1) VEKPMOG)

* Metagpopd Tov VAKOV €vtog 2 h ko dueon emeepyacia.

* Xg kobvotépnomn, cuvtipnon ovpov e 4°C ( aipa, pverog,
ENY kot w0o1t0¢ suvnmipnon otovg 35-37°C).

e Ioavikd, cuArloyn OElyLaTOC HE TNV EVaPEN EKONAMONG
CUUTTOUATOV KOt TPO TNG EVOPENS OVTILVKT TLOKOV.

e  Amo@uyN ETUOAVVOIS KOl OLUGOAMGCT AGOAAELNS TOV
TPOGMOTIKOV TOL TA ooy elpileTou.



YOVONKES HETUPOPAS VL0 OLAYVOO
LUK TLOKOV AOLUOEEMV

2ovOnKeg peta@opag




1. Apeon pikpocKOTNON - gt.
‘o ..0?

Gram yp®Gc™ — o1 LOKNTEC €lvonl gram

Oetucol pikpoopyavicuoi w
* IotonaboAoyia %

ypwon povtivac — Hematoxylin & Eosm (HE)

e101kég ypwoelc— PAS (Per Iodic acid), GMS (Grocott
Gomori1 Methanamine Silver), Mayer’s mucicarmine,
Gridley’s stain

Xpwon eBopiCovca aviicoudtov (Fluorescent)

—  Aviyvevon Ag Lukntov oe KAWVIKO VAKO, such Onmc
oo, aiua, ENY, 16100¢
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CFW - yeast form of
Blastomyces

. A [ LY k! € B ‘.;u"'r.__ g,
KOH - Aspergillus I

India ink -
Cryptococcus



Cryptococcus neoformans
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Cryptococcus neoformans

Raised skin lesions

Image Courtesy of M. MeGinnis
Copyright @ 2000 Doctorfungus Carparation
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PAS ypwon oe aspergillus cg Broyio candida e KOH
OEPLOTOC
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PAS ypaon yio 0Otk Kavrwﬁdcm

(Mohammadi ef al, 2015). : ) )
Grocott’s ypoon Yo LOKNTEG GE

1etonaforoyiko dstyua 16To0.
Mucor sp (a) Aspergillus fumigatus
(b)(Cho et al., 2007; Chow et al., 2015).



2. KaAmépyewo pokntov

* Sabouraud Dextrose Agar (SDA)

— mepiéyel 2% dextrose, avtipkpoProxkd (gentamicin,
chloramphenicol) kou cycloheximide

e Erlexktikd vAIKQ

— Corn meal agar (CMA) — o€ mapovcia
YAULLLVOOGTOPI®V

— Bird seed agar — cryptococcus, oynuatiCet
KOUPEOYPOEC ATTOLKIES

— Brain Heart Infusion (BHI) agar — dipoppotr & dAlot
BpadEmc avamTLEGOUEVOL LUK TEC



Corn Meal Agar KollMépyero pokntov




ATTONOV®OGT] HUKNTOV GE KOA/YELES

* Moppolroyio HoKNT®V

UIKPOGKOTIO — pe yprion
Lactophenol Cotton Blue
(LPCB) ypwon
e 2votaon LPCB
— Lactic acid — oot pel T doun| Tov
LOKMTO,
— Phenol — oxotover kabe Covra
OPYOVIGULO
— Glycerol — gumodilel v Enpodtnta
— Cotton blue — mpocodivel umAé
APOHOL







EMBOAO AIIO ASPERGILLUS




ATOHOVMOG HUKNTOV 07T0 KOAMEPYELOL

Mop@poAoyio amoKiOV — YPOUL, VOT], TOPOYMOYN
YPWOGTIKNG

Aspergillus niger




MuKnTiactkn otcopayitioo

Alatovyo ayop
Candida albicans



C. auris

C. auris, culture on BiGGY agar C. auris, culture on BiGGY agar
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Close-up view shows small to
medium oval yeasts
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KoAilépysro poknrtov

Loinvaplo pe Agar  Kahmépyswa
Yo KaAlépysw Trichophyton Rhodotorula
OEPUATOPUVTOV rubrum cg

agar
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Amoudvoon 1oV

E101keég TeyviKeC

C.tropicalis I
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C.krusei

» -

C.albicans

CHROM Agar I



Tavtomoinon swomv Candida
Avtomompuéves ngdooot ( Proymuikég avTiopaceLs )

O1 TAEOV YPNGIULOTOIOVUEVES, EUTOPTKA OLOEGILES:

Auxacolor system (Sanofi Diagnostics Pasteur, Paris,
France)

Vitek 2 system (Biomerieux, Marcy-1’Etoile France)
API Candida (BioMerieux, Marcy-1’Etoile France).

e petavaivon 26 ueletmv, 1 akpifela Tov cGuoTnUdTOV
nrav 89% yw v Auxacolor, 80% yio tqv API ID32C xon
93% vwo v Vitek 2 (Posteraro et al., 2015).
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Culture




Avtoparommuévn pédooog VITEK 2 ywa
TOVTOTOIN G BUKTNPLOV KOl HUKNTOV KUl TEGT
gvaesOnoiog




Néa uéfooog, n paocuatoueTplo nalog
MALDI TOF vy tayeta oudryvoon (Matrix
Assisted Laser Desorption Ionization Time of

' Flight).

Spot colony on MALDI
plate, add matrix, dry
and place in rmachine




Fluorescence 1n situ hybridisation (FISH) ywa
ATOUOV®GT] COLLOUVKTTMV

Y (a) (b) (c)

(a) Phase contrast micrograph showing the round C. albicans and the oval-shaped
C. krusei adhering to the endothelial cells. (b) The same section viewed by
fluorescence microscopy. (¢) Double exposure of the phase contrast and
fluorescence micrographs. Note that only the round C. albicans cells, but not the
longer C. krusei cells are stained by the fluorescently labelled probe 020
(Lischewski et al., 1996).



Routine Diagnostic Service in the new HSL

microbiology laboratory — 2017

N\

\

Blood culture }

4

QuickFISH
-
’
»
DIRECT
MALDI-TOF
MS

|

Candida
e N

Blood
Culture

P

S
Sub-Culture

R

e N
MALDI-TOF

MS
N

-

{ Blood Sample

2/

1

Galactomannan
+ B-D-Glucan

Probable
Infection

P

L

BAL/Tissue

J

PCP

PCP PCR
>10° POS
<10° BDG

Y

B-D-Glucan

Y\

i

Mould |

N

Culture
Microscopy

Galactomannan

@
MALDI-TOF
On cultures

Colonisation

Aspergillus
PCR




Koailépyawo atpatog yio Candida

Mobvo 35%-50% tov acBevav pe poknraipio £yovv OeTikn
KOAALEPYELX KOTA TNV EVAPETN TOV GLUTTOUATOV

H Anyn tpopoiaéng peiwvel tnv evaicOncia

> 72 opeg v Betikomoinon Yo Candida pe kKAooG1KEC LeBOOOVC
Allec 48 mpEC Yo TOVTOTOINOT — LUK TOYPOLLLLOL

2€ 1070 1 Proroyikd vypa

10 standard of care givou
UIKPOOKOTTNON KUl KOAAEPYELX

c€ €101KA OpenTIKE VAIKA
(Schelenz et al., 2009).




Koavtivtiacikn evoopbaipition




AN NN

Eunelpikn Kot preemptive Ogpaneio yio
Kovtivtioon ce ME®

« Candida score»

Ostrosky-Zeichner prediction

rule o000
npoondfeln GuVOLAGUOV non-culture
"TEYVIKOV
b-D-glucan

Candida albicans germ tube antibodies (CAGTA)
PCR
CCI>0.4 (Piarroux et al)



Detection mannan ﬁ EF[SE St e
and anti-mannan

European Society of Clinical Microbiology and Infectious Diseases

Mikulska et al. Critical Care
htip:/fccfarum.comsconte t-" 6\-"R212 CRI'I'ICAI. CARE

RESEARCH

The use of mannan antigen and anti-mannan
antibodies in the diagnosis of invasive
candidiasis: recommendations from the Third
European Conference on Infections in Leukemia

Malgorzata Mikulska', Thierry Calandra®, Maurizio Sanguinetti’, Daniel Poulain®, Claudio Viscoli®,
the Third European Conference on Infections in Leukernia Group

14 studies, 453 patients and 767 controls

Platelia Ab Both

Specificity 939%p 839% 86%

+ prior 6 days in average

culture




Detection mannan ﬁ EFISG st e
and anti-mannan

European Society of Clinical Microbiology and Infectious Diseases

Mikulska et al. Critical Care 2
htip:/fccfarum.comsconte 1:-" .-'ﬁ-"RZlE C CRITICAI. CA“E
RESEARCH Open Access

The use of mannan antigen and anti-mannan
antibodies in the diagnosis of invasive
candidiasis: recommendations from the Third
European Conference on Infections in Leukemia

Matgorzata Mikulska]', Thierry Cala ndra®, Maurizio Sang uinetti®, Daniel Poulain®, Claudio Viscoli®,
the Third European Conference on Infections in Leukernia Group

14 studies, 453 patients and 767 controls

Platelia Ab Both

Chronic disseminated candidiasis:
21 cases, 86% S

16 days prior culture

+ 6 days in average
pre_culture



ECCMID GUIDELINES 2011
What are the best tests for diagnosing candidaemia?

Specimen | Test | Considerations ___| Remarks/Recommendations

Serum Mannan and e Combined detection RECOMMENDED
Anti-Mannan Serial determinations may be
necessary. High NPV
Other antibodies * Limited data for No recommendation
(such as Serion ELISA candidemia
classic)
B-D-Glucan * Not specific for Candiaa RECOMMENDED (for Fungitell) No

recommendation for other tests. Serial
determinations are recommended (twice
a week). High NPV. Not validated in

children
Septifast e Limited data for No recommendation
candidemia
In house PCR ¢ No third party validation No recommendation

data available



Avevpeon Aspergillus sp o€ PpoyiKES
EKKPLGELG— TL GNUOLVEL?

e ATOKIoUOG ?

o Al\epyia?

e Aolpmwén?



Kivouvog ocetog omonTikng
aoeEPYLALMONG 6€ ao0gvelS ne
ULULOTOAOYIKO VOGN0

Xauniog Evowapecoc
Avto-HSCT OAA v' OMA (1st induction)
A.Hodgkin XAA vV MAX — Ogpancioc OMA
XMA Mn Hodgkin Aéppope v Alhoyevinc HSCT
[ToAA. Muédopo  MAX OVOETEPOTEVINL
GvHD

Leukemia status

relapse-refractory > 1st induction > consolidation
Van de Peppel RJ et al, Med Mycol. 2014;52(7):699-705

Pagano L, et al. JAC 2011, 66: 15.



Risk of IFI Primary risk factors ~ Secondary risk

factors!

Neutropenia > 14 days

@ ~Allogenic SCT (umbilical cord, HLA-mismatch @
| Allogenic SCT with GVHD __
~_ AL (M and L)/MDS induction and rescue N
e Comorbidity?
Neutropenia 7-14 days
Allogenic SCT (HLA-matching) Immunossuppresive
treatment?

AL / MSD consolidation or intensification

Environmental factors?

Neutropenia < 7 days
Autologous SCT

W= XpPpr~-~<ITTVOAXD

0




Risk of invasive aspergillosis based on the
primary host factor

Chronic granulomatous disease at
Allogenelc HSCT with graRt versus host disease
Myelodysplastic syndrometreated with remissioninduction therapy
Acute myeloblastic leukemiatreatedwith remission inductiontherapy
Lung or heart-lung transplantation IH]G.H EIEH]
Small boweltransplantation

c?' Liver ransplantation
Y Allogengic HSCT without graft versus hostdisease

< Acute myeloblastic leukemia during consolidationtherapy
-.".?' Acute lymphablastic leukemia
& J Hearttransplantation
& chronic lymphocgdic leukemia
Myelodysplastic syndrome

Multiple myeloma
Chronic obstructive pulmonary diseasewith acute exacerbation

FAN

INTERMEDIATE RI Ei

Non-Hodgkin's lymphoma P,

Autclogous hematopoletic stem cell ransplantation (HSCT)
Kidney transplantation

Solid tumor LOW RiISK]

Auta-<mmune disorders '_,

Herbrecht et al. Ann. N.Y. Acad. Sci. 1272 (2012) 23-30



Risk Factors for IFl apart the haematological
malignancy....

Host Neutropenia Environmental

predisposition >3 weeks factors

Kriengkauykiat J, et al. Clin Epidemiol. 2011;3:175-191.



O1KOOOUIKEC
epyaoiec! 2xovn,




Risk Factors for I1FIs, IPA

Classical risks Non-classical risks

Prolonged neutropenia COPD Biologic agents

High dose corticosteroids Diabetes mellitus Monoclonal antibodies
Allo-HSCT ICU stay Kinase inhibitors
Lung transplantation Auto-HSCT Viral pneumonia

HIV with CD4 < 50 Non-lung organ transplant

Neutrophil defect Severe burns

Chronic granulomatous Chronic liver disease

disease Malnutrition

Tunnicliffe G., et al. Respiratory medicine 2013;107:1113-23
Bassetti M., et al.Infect Dis Ther2018;7:17-27



Non-Classical/New Risks of 1A

2020
COVID-19

Neutropenic - Non-neutropenic

Lymphoi ICU 2018
malignanc|es 2009 CART cells
20005 Influenza
Biologicals
i
Transplantation
1940s
Leukemia
Patients at risk for infection over time >

Latge JP., et al. Clin MicrobiolRev
M"N10-22-a00140. 1R



ERITTOG6] HUKNTWOKOV ALOLUAOEEMV GE VEKPOYLO, GE
0.60svelc pue alpaToloy1K) Kokonoewo

Autopsy review of 1017

patients with hematologic Dx
malignancies (1989-2003) 7Psoo§t-mortem
EORTC/MSG criteria s

used to diagnose IFI*

revalence of IFl in all acyalence

hematologic malignancies 31%
t autopsy = 31% (314/101 (314/1017)

Only 25% of these cases
diagnosed pre-mortem

EORTC/MSG, European Organization for Research and Treatment of Cancer/Mycoses Study Group.
*Ascioglu S et al. Clin Infect Dis. 2002;34:7-14.
Chamilos G et al. Haematologica. 2006;91.:986-989.



PROPHYLAXIS EMPIRICAL (PRE-EMPTIVE)
THERAPY

invasive
fungal
infection

INCIPIENT




IpoTtoyevic TpoevLaEY AgvtePoyevig TPOPVAUEN

Mpodwn évapcn Enavayyopiiynon AM, c¢ OcponevOcica |
Avtipvkntiokov (AM) XM, £ni avokatacToris Aoym X/O
HSCT

- Encompdsding

hemotrhage

Coagulationnecrosiswithout,
ﬁﬂ‘ammatory cells .

" \ .

OPOKO'YIK"S‘ /| IZnpeio ko || Kodépysiec
HOPLOKA | gupmrddpate || IeTohoyucis
| | I
IHpown Eumrerpun Yroyevuévn || Emurhokéc
Ocpomeia

IIpo@vracn




_ % The NEW ENGLAND (1999 - 2007)
%z’ JOURNAL o MEDICINE

Eutrupetog oudeTepoTTEVIA [Mpo@uUAagn _

Liposomal Ampho B Posaconazole Voriconazole
VS Vs VS
: deoxycholate
Caspofungin (GVHD)
VS (Asperqillus)
Posaconazole Caspo Anidula

Liposomal Ampho B
VS VS VS

Fluconazole or Ampho B Flucon

VS itraconzole Candid Candid
Liposomal Ampho B (AML / MDS) (Candida) | (Candida)

Voriconazole



De Pauw B., et al. Clin Infect Dis 2008;46(12):1813-21;Donnelly JP., et al. Clin Infect Dis 2020;71(6):1367-1376

2008 EORTC/MSG 2020 EORTC/MSG

Proven Histopathology, culture from sterile samples or ~ Add:
blood PCR from sterile samples
Probahle Host Neutropenia Add:
factors Allgeniec HSCT Hematologic malignancy
Corticosteroids Solid organ transplant
T cell immunosuppressants Treatment with recognized B-cell immunosuppressants
Inherited severe immunodeficiency Acute graft-versus-host disease grade lll or IV
Clinical - Dense, well-circumscribed lesions(s) with or Pulmonary mold infection
Criteria without a halo sign - Add: Wedge-shaped and segmental or lobar consolidation
- Air-crescent sign Candidiasis
- Cavity - Small, target-like abscesses in liver or spleen (bull's-eye lesions)

- Progressive retinal exudates or vitreal opacities

Mycologic Direct test Pulmonary mold infection
al Criteria - Mold in sputum, BAL, bronchial brush, or Galactomannan antigen
sinus aspirate samples (microscopy/culture) - Single serum or plasma: =1.0
- BAL fluid: =1.0
Indirect tests - Single serum or plasma: 20.7 and BAL fluid =0.8
- Galactomannan antigen (plasma, serum, -CSF: =21.0
bronchoalveolar lavage fluid, or CSF) Aspergillus PCR
- B-d-glucan detected in serum - Plasma, serum, whole hlood o BAL x2 (or 1 BAL AND 1 blood)
Candidiasis
- B-D-glucan (Fungitell) 280 ng/L (pg/mL) X2
- Positive T2 Candida

Possible Host factor + Clinical Criteria N/A



~
AN
»

(1>3)-B-D-glucan (BDG)

I[TEPIOPIXMOI

*Kivovuvog empoivven (1 YAVKAVY GVEVPLOKETUL TAVTOV)
0 OTTOLKIGOG 0EV AVEAVEL TO ETITEO U

YEYAQY OETIKH

Mepppaves apokaBapong (Miyazaki 1995, Yoshioka 1989)
HHoAivpeTayyilopevor

Albumin (Usami 2002, Ohata 2003)

Immunoglobulins (0gawa 2004)

I'aeg (Kimura 1995)

YnrepyorepoOprvarpio, VATEPTPLYAVKEPLOOLILOL (Pickering 2004)
Avtyukpoprokd (amoxicillin-clavulanate) (Mennink-Kersten 2006)

Aowno&eg amo Pseudomonas aeruginosa (Mennink-Kersten 2008)



Y V

Epotuata BG

(1) éAeyyoc BG o€ vynAov kivovvov acOeveic (01000 IKES
LETPNGELS O1C N TPIS ELOOUAOIOIMS KATA TN OLAPKELN KIVOUVOL
vio. IFD vs dno uétpnong o€ vroyia yioo IFD)

(11) owyvmotikn a&ia e alloyevry HSCT, moudiatpikong
acOeveic, IFD og owapopetikég eotiec, ProAoyikd vypd TAnvy
aipatoc ( BAL, ENY )

(111) dtadoyIKN HETpNoN avtov Tov ‘panfungal’ Prodeiktn ce
cuvovacuo ue dAlovg fungus-specific markers

(1v) ypdvog o1dryvmwonc ko (v) a&ia yio follow-up IFD.

[Ipocoyn 6 WYELOMS UPVTIKG OTOTEAECHLATA
VIO AVTIHVKNTIOKT] TPOQUAXEN N Oepameia
na0oyovor pOKNTES OV dgV aviyvevovtor pe BG, dnmg
zygomycetes kot Cryptococcus, un omontikn vocog Kot

YeLom¢ BeTikd amoteAEG T,



ESCMID FUNGAL INFECTION
O STUDY GROUP
OOO
European Society of Clinical Microbiology and Infectious Diseases

Diagnostic Performance of the (1—3)-G-p-Glucan
Assay for Invasive Fungal Disease

Sophia Koo,'"*® Julie M. Bryar," John H. Page.® Lindsey R. Baden, *** and Francisco M. Marty'**

'Brigham and Women's Hospital, *Dana-Farber Cancer Institute, *Harvard Medical School, and *Harvard School of Public Health, Boston,
Massachusetts

Clinical Infectious Diseases 200%;49:1650-3

A total of 1308 BG assays were performed for 871 patients. 228
proven or probable IFD

Sensitivity 64%o, specificity 84%. Positive likelihood ratio was
3.93 and the negative likelihood ratio was 0.43

FP: Albumin, intravenous immunoglobulin, and hemodialysis

Empirical systemic antifungal treatment did not reduce overall
BG sensitivity.

Sensitivity was slightly lower among patients with hematologic
malignancy or stem cell transplantation




MoOplaKEC TEYVIKES Oy VOOTC

Mycopatholoma (2016) 181623624 5 )
P00 DO IO s 10460 16415 5-4 CrossMark

GUEST EDITORIAL

Has Aspergillus PCR Come to the Age of Maturity?

Alessandro C. Pasqualotto - Diego K. Falci



How Should Galactomannan and (1—3)-B-D-Glucan

Be Used for the Diagnosis of Aspergillosis?
IDSA 2016: Recommendations. IDSA

9. Serum and BAL galactomannan (GM) is recommended as an accurate
marker for the diagnosis of IA in adult and pediatric patients when used in
certain patient subpopulations (hematologic malignancy, HSCT) (strong
recommendation, high-quality evidence).

10. GM i1s not recommended for routine blood screening in patients
receiving mold-active antifungal therapy or prophylaxis, but can be applied
to bronchoscopy specimens from those patients

(strong recommendation; high-quality evidence).

11. GM is not recommended for screening in SOT recipients or patients with
chronic granulomatous disease (CGD) (strong

recommendation, high-quality evidence).

12. Serum assays for (1—3)-p-D-glucan are recommended for diagnosing IA

in high-risk patients (hematologic malignancy, allogeneic HSCT), but are not
specific for Aspergillus (strong recommendation; moderate-quality evidence).



How Can Biomarkers Be Used to Assess Patient
Response to Therapy?
IDSA 2016: Recommendations. IDSA

Infect

* 43. Serial monitoring of serum GM can be used 1n
the appropriate patient subpopulations (hematologic
malignancy, HSCT) who have an elevated GM at
baseline to monitor disease progression and
therapeutic response, and predict outcome (strong
recommendation; moderate-quality evidence).

* 44, (1-3)-B-D-glucan has not been extensively
studied in IA to predict outcome (weak
recommendation; low-quality evidence).



Probable aspergillosis?
No need to worry!

CT scan and
galactomannan
are there to help us out!




Oceta omOntikn acrepyiAlmon ‘Halo sign’

N

Lung lesions with the halo appearance typical of pulmonary invasive

aspergillosis due to a defined circumscribed lesion surrounded by ground
glass shadowing (Sheetal Shroff et al 2014)



CT scan evolution during IPA

triangolar shape
d0 - d5 ds - d10 d10 - d20

Peripheral halo

g :

0 delayed

High V_al_lf? 9, specific

PMN >> 500



IIvevpovikn HuKNTIoK)] Aoitpomen

Mucor Aspergillus

Halo-Sign




Mucor <4% TV VEOUVKNTIACE®V GE
EUTTVPETO OVLOETEPOTEVINL




Evpv @aocpno EKONAMGEOV aGTEPYIAAOV

Eiomvon cmopmv
Aspergillus

Yyluﬁg ‘ CF, uewuécs?ggucm,
TVEYLLOV AG@LILOL/ CF Xlavxalma
enapmﬁg Ynepevaictnowr  Amowicpog/Aoipmén

Bpoyyitioa &Acmspytkkco L,

Amovoia o&elo dmONTIKA
Aoipméng aomepyiAloon

Adapted from: van de Veerdonk FL, et al. 201 7. Nat
Rev Mrcrobrol.
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2uxvoTnTa aocwepyiAAwong

P
<

Aldniemtiopaon Aspergillus pe Ceviotn

enintmon o€ Evponn

25.000 —70.000

167.500+ ABPA
680.000 — 1.700.000 SAFS

11.200.000 CRFS

O&etla omOnTIK

Yroécia

AvoG0oA0YIKY)
ovolrertovpyia

ABPA
AldgpyIKn
napappwoxo)miﬂﬁa

Tpayyewoppoyyitioa
Aomepyillopa

Xpovwa kKorhoTiKN ( cavitary )
Xpovia wvertikn ( fibrosing )

®vo1oroyIKo
aVOGOAOYIKO status

Casadevall & Pirofski, Infect Immun 1999

»
—>

AVO0GOLOYIKT] VTEPAVTIOPUGT)



Aocmepyiddoon. 110106 010yveoTIKOC 01Kt 6€ KAOE
popen ?




Invasive aspergillosis

Hematological patients

Mycology | GM Ag | B-glucan PCR Imaging | Antibodies
Cytology (blood) (Cul'fur'e-
Ag-PCR

Criteria for
Ag
Markers to + +

exclude
infection

Non hematological patients

Mycology | GM Ag | B-glucan PCR Imaging | Antibodies
Cytology (blood) (culfure-
Ag-PCR

Criteria for +/- +/-
A9 (less (less
sensitive) specific)
Markers to + ? +
exclude ’

infection



IHowKIAN oNUOGia TOV OLIYVOOTIK®OV TEGT GTIS
OLAPOPES LOPPES UOTEPYLAAOONS

Mycology, Anti- Aspergillus Allergic Imaging
PCR, MS Aspergillus antigens markers
antibodies
Chronic + _ _ Radiography
pulmonary

aspergillosis

Invasive 4t _ CT scan
aspergillosis

Allergic + _ Radiography
aspergillosis

XTPUTNYIKES GUVOVUGUOV OLAYVOOGTIKMOV EPYULELMV OVALOYW TOV CEVIGTT)
K01 TNG VOG0VU

=2 LNUOVTIKY I TPOIUY O1AYVOGT) Kot EvapEn KaTarlining
Oepoamelog



Chronic cavitary pulmonary aspergillosis (CCPA)

45 year old man who smoked cigarettes showing an 1ll-defined
shadow behind the clavicle

. Patient RW
Patient RW September 1992

December 1991 Relapse in normal lung
Pre surgical resection




Chronic cavitary pulmonary aspergillosis (CCPA) — sputum
production

Aspergillus cultures positive in
CCPA in 10-40% of cases only

‘av;

MANCHESTE

Wythenshawe Hospital



AMEPYIKN PPOYYOTVELUOVIKN OGTEPYIAAMGCT
(ABPA) — owayvooTtikd Kpitrpio

* Aobua ABPA mBav

* Hoowoopiria ABPA mifav

e Iotopkd wvevp. dmdnudtov ABPA mAgov mbavi
ABPA oye00v ciyovpn

* KeviporoProkéc Bpoyyexktooieg

Precipitins against 4. fumigatus positive
Aspergillus IgE antibody >2x asthma control
Aspergillus IgG antibody >2x asthma control

Total serum IgE concentration, >1000 1u/mL



ABPA - CT xeviporoProkég Ppoyyektaciec
(central bronchiectasis)




ABPA ko1 coPoapov Paduov dacbua




Pseudomembranous Aspergillus
tracheobronchitis with IPA in COPD

MANCHESTER Bulpa Eur Resp J 2007;30:782



Aspergillus - AtoOEciua O10yvOGTIKA EpYOAEio
KO TEPLOPIGLLOL

1. Khaootkéc nebodot, 1oToAoyiKkn:

- xpovoopa
- Amonteiton eumepia

Apeon UIKPOGKOTNON

KOAMEPYELD

- TToikiAn evaioBnaia
- BeTikég Kal/yeleg o€

AolumEN N amoKioUo

- Aglyvel ayyeloKn
omOnon

- 0&V TVTOTO1EL €£100C
(Aspergillus sp., Fusarium
sp., Scedosporium sp.)

IGTOAOYIKN




Aspergillus - AvoBEoipa oO1oryvooTikd epyaieia
KOl TEPLOPLGLLOL

2. OpoAloyikec :
AViYvVELCT OVTICOUATOV KO

avVTLYOVOV (Galactomannan kot b1-3-D-
glucan)

- TowKiAn evaicOnocio cOUP®VA LE TO
avOGOAOY1KO status Tov acBevoig

- YELOMG BeTIKG

3. PCR ko1 mass spectrometry:.
- Amouteitat standardization

- OAo kol yopunAoTEPO KOGTOG

4. Aglktec aAAepYiOg : NOGIVOQIAQL,
PMN, total IgE, specific IgE

- e1wotTa?




P. jirovecii

a) Augpotepomievpa omdnuata pe ground glass oce PCP b) Atonn
eikova pe mvevpobopaxa AE ce PCP (Mu et al., 2016).



Awdyvoon PCP ue aueon avaympion Kottapoyv
Pneumocystis pe ypnon HIKPOGKOTIO

AvocopBopiouog yia aviyvevon
Xpaon Grocott’s amd P, jirovecii o€ Pneumocystis jirovecii o€
Bpoyyoxvoyehdwo Ekmivua and HIV BAL (Weinstein., 2014).
acOevn ue ewova couPatn pe PCP

(http://medicine.academic.ru/140233).



PCP xou (1-3)-B-D-glucan

Av ka1 n (1-3)-B-D-glucan oev eivan €101kn yioo PCP, aAAd 10
enineoo ™G (1-3)-B-D-glucan mov aviyveveton oe Aoiumen amod
PCP umopet va vepPel >500pg/mL, akoua Kot 6€ apvnTiKn
utkpookomikt) v IF. Avtég o1 vynAég cuYKeEVTPOGELC lval
YopoakTNPoTIKEG 6€ PCP (Koga et al., 2011, Damiani et al., 2013).
Meléteg £xovv Kataoeilel 0Tt apvntikn (1-3)-B-D-glucan pumopet
va, ypnoiomoindel yio amoxkAeicuo otryvoong PCP ue NPV > 99%
KaO®G vTapyeL aLENUEVT evoucOnGia (Onishi et al., 2012;
Karageorgopoulos et al., 2013).

H (1-3)-B-D-glucan £ye1 6p1o ( threshold ) BetucdtTac>80pg/mL.
AOyo un e10wotTac 1o Oetiko teot yia (1-3)-B-D-glucan 0o
TPEMTEL VO EPUNVEVETUL GE GLVOVACUO UE AAAT €101KN, Ottw¢ TF 7

PCR ka1l aktivoloyika eopnuato (White et al., 2017) Yo OLAYVOGC)
PCP



PCR yw T owdyvoon PCP

 KabBagn P. jirovecii numopet vo amotkicGel TOVC TVEVUOVEC,
uropet va mepropicel tnv a&ia g PCR yio ) oudyvoon
¢ PCP (Davis et al., 2008).

e XTI1C onuootevuéveg katevovtnpiec oonyieg g ECIL ywo
™ owryvoon PCP, 34 ueiéteg pe ypnon PCR testing,
oonynoav otn vynAotepn Pabuordynon cvctaong All
(Al ovotaon dev NTav EPIKT AOY® OOLGioC
TUYOOTTOINUEVOV HEAETDV) Yo TNV ¥prion e PCR ot
otdyvoon PCP (Alanio er al, 2016).

 Apvntuikny PCR €xel oOotaon All yio tn ovvatotnta
anokAEIGLOV PCP and osiypo BAL (Alanio er al, 2016).
AVTO 0QEIAETOL TNV VYTMAT OPVITIKT) TPOYVOGTIKT asin
Ko evatedneio tng PCP PCR.



[y
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Cryptococcosis - KOAALEPYELEC

KaAlepyeiton evkola o standard viikd pe avdntoén oe 2-10
NUEPEC Kol UTOPEl va amopovmbel oe o/ yeleg.

Av kou 1) tocoTikn KaA/yelo o€ ENY &yel e€aipetn mpoyvmoTikn
aia yio v acloddynon g fepanevtikng EkPaocnc oe peétec,
oev mepAauPAveTOn aKOUO GTNV KAVIKT TPACT.

H aveOpeon encapsulated yeast e ENY, Broyia 1otov, aipa M

ovpa Ba TpEmEL va, aE10A0YEITAL AKOUO KOl GE OTTOVGI0 KAIVIKMV
GUUTTOUATOV.

Oetkéc KaA/yeleg TTLEA®Y Ba TpEmer vo aE10A0YOVVTOL MOC
AolumEN, av kot umopel va, avevpedel o Cryptococcus GTIC
EKKPIGEIS MG GOTPOPLTO.

‘O)or o 0o0evelg pe OETIKN HIKPOGKOTIKY Y10 KPVTTTOKOKKO,
07T0 OTTOLUONTOTE E6TLN OO TPEMEL VU OLEPEVVAOVTUL (G
OUVITIKA OLAOTUPT VOGOG HE KOAAEPYELD KUl OVIYVELON
avVTLYOVOU.



C. neoformans

C. neoformans, ce Gram 0eTikn C. neoformans, xal/yewe. SBA
YPOGT amd KnAioa aipotoc and
DeTikn ay/yewo

X1poyyvrég ekPAactnoels (Round budding
yeasts) ywpic yevoobpés. O Cryptococcus
ypouatiCetolr ¢ gram (+) ko umwopet
ecPOALEVO Vo OempnOel AeppokvTTapO.
Xpwon pe ovikn pueAdvn (India ink)
E101KT Y10 O1dyVmOOo



Ot 0poA0oYIKES €EETAGELS 6E AMOLUMEELS OO
cryptococcus Ag

Y mdpyel GYETIKN CLGYETION UETACD POPTIOL AVTIYOVOL Kol
@OpTiov HokNTa TP TNV Evapén Oepameiac, dpo 0 TITAOS TOV
GVTLYOVOL OUVNTIKA £YEL TPOYVOGSTIKY adla.

Yndpyoovv 2 owbéoiua eumopika tests, latex agglutination ko
ELISA. H svaio0nocio Kol 101KOTNTO CVTAOV TOV TECT VUL >
90% Ko, av Kol TEPIGTASLOKA VITAPYOVV YEVOMC BETIKA Kol
OPVNTIKA TECT, UTOPEL VO OLEVKPIVIGOODV LE TPOGEKTIKT
emavaAnymn N Kol OeTikES KaA/yeLec.

2.€ EVONUIKES TTEPLOYES YO KPVTTTOKOKKO, 6€ KAOE vroceia 1)
LPOVIC pvryyitwoa Oa mpémer va owevepyeitar £aeyyoc ENY

Y10 TOAVGUKYOPLOIKO Ag KPUTTOKOKKOV.

[Tapd ) otyveoTtikt) a&ia Tov dgv €lval TOAL akpiPES yio tnv
TopaKoAoVON oM TG BEPATEVTIKNG AVTATOKPLOTG.



Ag Kpvnrokoxkkov - Lateral Flow Test




Mucormycosis Mucorales, growth on tissue
at tissue incubated

at room temperature.

Mucorales, microscopy on 10% KOH wet
mount smear




IeprotaTiko 1

* Avopac 62 etov tpocEpyetal ota TEIT Aoym mopeTov
OO TPINUEPOV, G KVPLO GUUTTMOLLA.

e Tic mpdTEC NUEPES OO TNV ELCAYMYT] TOV TOUPOVGIOGE
ogpraTikég prapeg , mov Pabdaio eroevodnkay.

Iotopucd OMA vy v omoia £xel AdPer XOII kou £xet
vofAnOel oe aALOYEVI] LETOUOGYEVOT).



Muikpofroroyikd Work-Up

* YMKQ €0TAANCOV Y10 KOA/YELES Y10, OTTOLUOVOOT UKpoPimv
1 KOl LUK TOV, To omtoio evfhvovton yio TNV
CUUTTOLUOTOAOYIO TOV aoBEVODC.

— KoA/yeleg aipatoc yio GuGTNUATIKY, OLACTOPTN
Aolpmen.

— lotoc amo Proyio 0EPUATOC EGTAAN Y10l ATTOUOVMOGCT)
LOKNTO, LETA TNV AVAOEIEN GE AUECT UIKPOCKOMNON)
amo ™ PAGPN.

* Emnionc eotdAncav PCR, avtiyova, avTiicoOUOTo EVOVTL 1OV
KOl LOKNTOV.



Buoyia oépnaotog

* To amotéleoua G Proyiog 0EPUATOC AVEOEICE VPES
LUKNTOV UE O1ONGT aUoPOpmV ayyelmv

e O1VQEC TEPLYPAPOVTOL (DG OLYOTOROVUEVES
(septated) pe o&eia dSraxAdomon ( acute

angle-branching), ue yopaKInploTIKAY & '
cvuPatd pe Aspergillus. H




ATOTELEGHOTO LIKPOPLOAOYIKOD

£PYOOTPLOV
, , __ Xphon amd Qraan oyl yelog
OAEG Ol KOA/YELEG OPVNTIKEG YL = (l0x)
KpoPia. . . g

AAAA évoc pdkntag /

aventLyOn ce QUAAN O/ YELOG ,
Kot NTay opatoc ko o€ Gram Xpdhon ombd Koh/yeLa 16Tov
Xp(b(jn \ ( OX)"

O 1010¢ HOKNTOS owamf)xenKs\A'
EMIONG 0€ KOA/YELO 1GTOV.




MUuKNTOAOYIKEC ECETAGELS

O Mopporoyio omokiov,
OOUN LUK TOV
UIKPOOKOTIKA KOl GE
KOA/YEL.

— O uikpoProroyor Oa Tpémet
Vo, £Y0VV LUEYAAN eumelpio Ko
KAWIKEC TANPOPOpIEC.

O Mg paon ™ @UIVOTLTIKNY
avaAVON, 0 HOKNTOS
tovtotou)Onke w¢ Fusarium

sp.

Mopgoroyio
OTTOIKIOV
NT Ly ¥
:‘i / \?&“ O
/ | Aounose
- \gw . ,
! . WKPOOKOTMNOoN
;‘ ] r-»’“ "‘ \ »I‘;_
L e D
" r// , {_,"\‘ ’,,f'i’_‘;o;ﬁ{,__:;
B N\ R
/ ¥ *ﬂ l" o -2
\ " & ’ o
\ /"\o ' '\\‘~



Aidryvoon : Fusariosis

— Or Aowwéelc and Fusarium 1 eovlopimon ( fusariosis), umopet va
aPOPOVV ETUPOVELOKT], TOTIKA OMONTIKY 1 ddoTapTN VOGO.

Adym ¢ mopovciog 610 TEPPAALOV, OUMS, 1 ATOUOVMOGOT)
Fusarium sp 6e KaA/yeleg umopel vo oQeIAeTOL O€ EMUOAVVOT] OO

10 TEPPAALOV. o
And aiuno

H cvvepyooia pikpoPiordyov kot KAtvikov 0o

TPEMEL VAL Elval GTEVT] Y10, ASIOAOYNON TV

ATTOTEALEGLLATMV.

Clues yio Tnv KAVIKT onuocia eivor:

M ITapovoio pokATOV o€ QUEST YPDOGN 16TOD
M Eotia amopdvoonc kot EeVIoTAC
M 1810¢ poxntog omd ToANOTALS E0TIES

M TTolamAécg amoikiec omd 1o 1610 VAIKO



Ieprotatiko 11

* Acfevnc 42 etov pe olein
TPOUVEAOKVTTUPTKT ASvYOLIO
(M3) vodAreTon otov 1°
XOII kokAo Bdoet
Tp®mTOKOAAOL ( Vesanoid
(ATRA) Zavedos (Idarubicin)
Aracytin, Novantrone,
Vepesid).

e O &Aleyy0c KOPLOTLTTOV TOL
LLVEAOV 0EV OVEOELCE
YPOUOGOUINKEC AVOLOALEG EVOD
NTOV OPVNTIKOS KOL O LOPLOKOG
EAEYYOC OUUOTOG Y10 TPOIOVTA
vBpLokov yovioiov PML/RAR«




21NV acBevn HE EUTOPETN OVLOETEPOTEVIOL VTTO EVPEMG
pdopatoc AMB and 10nuépov amopaciCeton Evapén
eumelpkng Oepaneiog pe Ambisome



CT otnv é&vaplin tov Ambisome




Otav n avoocedieio kot 0 @OPo¢
KLPLoLPyYouv. ...

A \. -_
O ao0eviig ouveyilel va mopéooer, WBC
200. owp/yereg apvnTIKEC.

Néa omOnpoto oty akTvoypaia
0mpakog

Tl Q0 KaveTe?




Emoetvmoon CT 1 gBooudoa amd tnv
evapin Ambisome . O acOevig yopig
AAAO KAMVIKQ E0PNULOTO, TTANV TUPETOV




E.['lo tekunpioon owayvoonc, ti
cheyyo Oa orwevepyovoate?

1. ' EAeyyoc emméomv aviryovov GM

2. CT Bopaxoc

3. 'EAeyyoc yia B-D-glucan

4."EAeyyoc ne PCR opov

5. Bpoyyookodnnon, kai/yewa ko puEtpnon GM
aro BAL

6. Tol, 2 xor 5

7. To 1 ko 2

8 To 1,2 xon 4



Ioyvpn cvoyétion emméov GM kol EKPaong
0GTEPYIAALMONS GE ULUATOAOYIKOVS 060evelg

e Avaoxonnon 27 peietwv, 257 acBeveic vmo XOII
Kot HSCT pe texkpunpropevn/mbavn 1A

e Yvoyetion GM ko éxPfaonc IA

 Meiwon GM oyetiletal He avTOmTOKPIGT), EVM

EUUEVOVGEC TIUEG 1) OOEN O ELVAL EVOEIKTIKEC
ecemeneg 1A

Miceli MH, et al. Clin Infect Dis 2008



AL0OOYLKES NETPNGELS OVTLYOVULULOG
GM

e Ta emireoa GM opov cGyetiCovion pue tnv €xPoon
IA

e 56 eviilkeg pe oupatoroyikn kokonoea (90%
LuEAmua) 2 owaooyukee netpnoelg GMI opov > 0.5.

 H emPinon napovciale 1oyvpn) cucyEtion ue tao
enimeoa g GM

Woods G, Cancer 2007,110(4):830-4



Qurvival Distribation Fanction

Enineda GM kot emPimon
Woods et al Cancer 2007

. T IS
1. 00 Lo,
:'Ffl!'i'fﬂ OGO O—0r O LG O 0
-
Patients whose serum aspergillus
galactomannan normalized.
Lo
P<0.001
0. 50
el Patients whose serum aspergillus
galactomannan remained positive.
¥
0. oo L] ] ) T I ] ] L] )
Lo ] 10 20 a0 40 50 &0 it 5 e}
Ti re ( chwys)
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MEPLOTUTIKO GUVEYELUL. ...

21ov acBevn yiveton pEtpnon Ag GM ( 2.5) aAiayn
T0V Ambisome o€ BopikovaloAn.




O ac0evnc vtd BoprkovalOAn TopovVGIALEL
TAELPOOVVIA, ALUOTTLON, OVCTVOL
OvoetepOoira 600

60

-
‘ .
.
@ '-‘I r
1Ay
4 -.




lleprotatiko. Xuveyela. . ..

T kavovopue ?

*Métpnon emmedwv Bopikovaloing?
*BAL ?

 [I1Bav1) povkopuvkmon ?

e AAAOYT OVTILUKNTIOGTKTC OlY®OYNC?



*2€ vEo otyua yio. GM opov: 1.0
2uveyion PopirkovalOANG

Av ...

AcBevi|C TaPOVGTIAGEL TOPOOIKT] KALVIKT] KO
OKTIVOAOYIKT] EMIOEIVOOT)....

*H puétpnon GM umopel va ivarl vroPonOntikn

o2& |emméomv GM og pLGLOAOYIKG ETTimEON: VITOYIN
vio IRIS

* 2VVEYLOT 1010V AVTILLKNTIOKOD . Bcmpnon yia
TPOGON KN GTEPOELOOVG

Miceli MH et al. Cancer 2007;110-112:20



“IRIS” o¢ aomepylirimon

* Qavatn@opog arpontvon petd GM-CSF!
« 8/20 ovostepomevikol acOevels ne 1A cofapég
TVEVUOVIKES EMTAOKES (5/8 amePfimoav)?

* 19/67 (28%) a60ev@v pne alpotoroyIKn
kokonOswa 1 HSCT kot IA avémtoEay
EMOEIVOVUEVT] VTOSULULA, OVOTVOLA,
gCehMooopeva omdnuata 8-15 nuépeg petd v
Ao TG ovOETEPOTEVINGS?

-2 EAaPav KopTiLovn
-OLo1 glyav yauniovg tithovg GM

1.Groll AH, et al. Mycoses 1992;35:67-75
2.Todeschini G, et al. Eur J Clin Invest 1999;29(5):453-7
3. Miceli MH, et al Cancer 2007;110(1):112-20



PIRIS’

Pulmonary Immune Reconstitution Inflammatory Syndrome

_a—/‘:j-/‘
= Neutrophils: 0/pL GM serum: 3.2 GM BAL: 8.6
= Neutrophils: 12.360 /pL GM serum: 0.8 GM BAL: 1.2

Caspofungin
70/50




Ieprotatiko 111

I'vvaiko ne OCetla Aevyouputa, 56 et®v, pue
TOPUTETUUEVY) TEPLOOO OVOETEPOTEVINGS, NETA TO 50
XOII oua, 0V ATVPETEL NE EUTELPIKN
avTyUKpofrakn ayoyn.

2T A6 VOO0V TMV OVOETEPOPIAMV EUIOVI] TOV
EUTVPETOV UE GVVOOO KOKOVYLO, KOLALOKO AAYOC,
nnotocmAnvoueyoiia avénon ALP
(PVGLOAOYIKOG 0 A0LTOC PLoyMUIKOS EAEYYOS

Tv oké@reote?






nratoorinviki kovrivrioon (IRIS
syndrome?)

Hi

LT 17 Dec 1939
9 Mar 201

2T







